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Abstract 
 
Many developing countries are afflicted by persistent inequality in the distribution of income. While a 
growing body of literature emphasizes differential fertility as a channel through which income inequality 
persists, this paper investigates differential child mortality – differences in the incidence of child mortality 
across socioeconomic groups – as a critical link in this regard. Using evidence from cross-country data to 
evaluate this linkage, we find that differential child mortality serves as a stronger channel than differential 
fertility in the transmission of income inequality over time. We use random effects and generalized 
estimating equations techniques to account for temporal correlation within countries. The results are 
robust to the use of an alternate definition of fertility that reflects parental preference for children instead 
of realized fertility. 
 
Keywords: Differential child mortality, Differential fertility, Income inequality, Channel of transmission. 
 
JEL Classification: O1, I1, J1 
                                                 
 Corresponding Author: School of Economics and Finance, Queensland University of Technology, Block 
Z, Level 8, Brisbane, QLD 4000, Australia; Ph. 61-731389599, Email: dipanwita.sarkar@qut.edu.au 
 School of Economics and Finance, Queensland University of Technology, Block Z, Level 8, Brisbane, 
QLD 4000, Australia; Ph. 61-731384252, Email: jayanta.sarkar@qut.edu.au 
The authors would like to thank Clara Gonzalez for her research assistance, two anonymous referees, and 
several participants at the Southern Economics Association meetings, 2009, for their valuable comments. 
Any remaining errors are our own. 
INTRODUCTION 
 Inequality in income poses a critical obstacle for many developing countries trying to eradicate 
poverty and achieve sustainable development. Not surprisingly, reduction of socio-economic disparities 
has been a major focus of public policy in these countries. Nevertheless, such inequities seem to have 
persisted over time in a number of countries.
1
 Such a phenomenon calls into question the efficacy of 
existing policies and merits a reexamination of the factors determining income inequality. Recently 
demographic variables have been linked with a number of macroeconomic indicators, including within-
country inequality. However, their role in the persistence of inequality has not been adequately addressed.  
 Recent research claims that fertility differences across socioeconomic groups (hereafter, 
differential fertility) is a conduit in the process of perpetuation of income inequality (Kremer and Chen, 
2002).
2
 Fertility, however, is found to have a strong positive correlation with child mortality due to both 
biological and behavioral reasons (for a survey, see Wolpin, 1997). Furthermore, there exists strong 
evidence that child (or even infant) mortality is negatively associated with educational attainment and 
socioeconomic status (Case and Paxson, 2010a, 2010b; Tamura, 2006; Palloni et al., 2009). Therefore, 
child mortality may be an important covariate in the population-income relationship. At the very least, 
incorporating mortality considerations may lead to a better understanding of the role played by 
socioeconomic differences in fertility and child mortality (hereafter, differential child mortality). 
Unfortunately, the literature has so far omitted differential child mortality as a determinant of income 
disparities. We attempt to fill this void by conducting an empirical investigation assessing the role played 
by differential child mortality in perpetuating income inequality. 
 In order to understand the persistence mechanism, the causation running from current to future 
income inequality through differential child mortality needs to be delineated. In what follows we assume 
that income is driven by education and that income inequality can be generally interpreted as disparity of 
income between two-groups: skilled (or rich) and unskilled (or poor). In the absence of public provision, 
health inputs (such as private medical service, nutritional food and supplements, etc.) typically cost a 
relatively higher proportion of unskilled income, and are therefore relatively unaffordable to the 
unskilled. To the extent that health inputs determine child survival rate, the unskilled parents face a higher 
child mortality risk than the skilled. Thus, higher inequality may generate higher differential child 
mortality. The reverse link – one running from higher differential child mortality to higher future income 
inequality is not obvious, and we relegate the detailed discussion to the next section. Note however, for 
such a link to exist, child mortality and educational attainment must be negatively correlated. As 
explained in the next section, recent empirical research validates such an association. If this holds, current 
mortality differences are likely to determine future income differences.  
 A large body of literature on demographic transition suggests a positive link between child 
mortality and fertility, whereby falling child mortality cause fertility to decline (e.g., Tamura, 2006; 
Soares, 2005; Kalemli-Ozcan, 2002). This relationship is primarily grounded in the household 
optimization theory proposed by Barro and Becker (1988) whereby parents make optimal schooling 
choices for their children. According to their formulation (also see endnote 3), changes in child mortality 
may lead to changes in fertility. The potential correlation between child mortality and fertility makes it 
important to examine their relative importance. We find support from cross-country survey data that 
differential child mortality serves as a stronger channel, compared to differential fertility, in the 
transmission of income inequality. To test for the sensitivity of our results, we use alternate measures of 
future and current inequality and an alternate definition of fertility. The role of differential child mortality 
remains robust to these changes in specification.  
 Our analysis offers important policy implications. Since differential child mortality constitutes an 
important mechanism in the persistence of income inequality, public policy should be aimed at reducing 
child mortality. While this would directly benefit the poor, it may additionally improve educational 
outcome of a society by encouraging schooling among the poor. In fact, when combined with public 
provision of education, a strong public health policy initiative may permanently free a society from an 
„inequality trap‟. Furthermore, our analysis of the relative importance of fertility versus mortality as 
competing channels would help focus and prioritize policy agendas in combating persistent socio-
economic inequality.  
 The rest of the paper is organized as follows. The next section provides a brief description of the 
related literature on the linkage between inequalities in income and the demographic variables. A 
description of the data and summary results is then presented, which is followed by the empirical model 
and results. The concluding section discusses the policy implications in light of relevant public programs. 
 
REVIEW OF LITERATURE: THE INEQUALITY-DEMOGRAPHY LINK 
The Fertility Link 
 The relationship between differential fertility and income inequality is well established in theory. 
It is built on the premise that child-rearing is time intensive and therefore, skilled families face a higher 
opportunity cost per child than the unskilled. Hence, the latter tend to have more children than the former, 
and the greater the income inequality, the larger the socioeconomic divide in fertility. Studies by Dahan 
and Tsiddon (1998), Morand (1994), Kremer and Chen (2002), and de la Croix and Doepke (2003) 
among others are based on this notion. However, for income inequality to persist, it needs to feed off 
differential fertility. How does this process unfold? Kremer and Chen (2002) argue since education is 
costly, unskilled families bearing large number of children would leave more of them uneducated 
compared to skilled families with fewer children. The educational inequality thus generated would lead to 
higher future income gap. The empirical analysis in Kremer and Chen (2002) establishes the existence of 
a positive association between fertility differentials across female educational groups and 
contemporaneous income inequality. They are however, unable to shed light on the direction of causality. 
 An obvious shortcoming of the above differential fertility-inequality linkage is the omission of 
differential child mortality. This may lead to potentially biased estimates if child mortality determines 
fertility, or if the two are determined jointly. In fact, Yamada (1985) uses time-series data to conclude 
they are jointly determined and positively related. Cigno (1998) among others, models parental fertility 
decisions as determined by endogenous child mortality. Kalemli-Ozcan (2002) argues that a 
„precautionary demand‟ for children induces higher fertility when parents face higher uncertainty in child 
survival.  
 The Child Mortality Link 
 Demographic and economic literature suggests a positive correlation between infant mortality and 
income inequality. Cross-country studies by Rogers (1979), Flegg (1982) and Waldmann (1992), among 
others, find that at similar levels of per capita income, countries with unequal distribution of income have 
higher child mortality. Within-country studies that explore the link in more depth, especially those 
focusing on less developed or developing countries, reach similar conclusions. For example, Halder and 
Kabir (2008) find the existence of significant gradients in asset ownership (access to decent sanitation) 
and under-five mortality in Bangladesh. On the other hand, using the British Household Panel Survey, 
Lorgelly and Lindley (2008) did not find any such relationship.  
Even though the studies mentioned above are suggestive, there is scant research on the role of 
child mortality in perpetuating income inequality. Recently, in a set-up that incorporates both differential 
fertility and mortality aspects Sarkar (2008) established a two-way causal link between income inequality 
and child mortality. In this study, the likelihood of child survival is determined by household spending on 
health inputs (for example, immunization, medical care, nutritional food and supplements, etc.), which are 
relatively costly for the unskilled. This implies fewer children in unskilled families survive to adulthood 
than their skilled counterparts. This explains why income inequality may give rise to differential child 
mortality.  
 The mechanism by which child mortality difference affects income inequality is not 
straightforward. For this mechanism to operate, high child mortality must lead to lower educational 
attainment. But how does higher child mortality, defined as incidence of death by age five, lead to lower 
schooling, given that schooling seldom starts before age five? As suggested in Sarkar (2008), if child 
mortality is a strong predictor of mortality (and morbidity) in adulthood, higher child mortality may lower 
the returns to education and act as a deterrent to educational attainment among the surviving children. In 
fact, Case and Paxson (2010a, 2010b) and Palloni et al. (2009) find health conditions in childhood to be a 
powerful predictor of health and socioeconomic status in adulthood, wherein the effect mostly works via 
the effect of child health on cognitive skills.  
Macro evidence, as depicted in Figure 1 points to a negative association between child mortality 
rate and secondary school enrollment. In a careful cross-country study, Tamura (2006) showed that this 
relationship persists even after controlling for fertility, income and other potential determinants of 
educational outcome.
3
 Given this relationship, it is not surprising that the unskilled households, facing a 
higher child mortality, would have lower incentive to educate their children. The resulting socioeconomic 
divergence in human capital formation translates into an „inequality trap‟ where differential mortality and 
inequality feed off and reinforce each other over time.  
 
Need for Reassessment 
 Despite the theoretical foundation, the mortality-inequality linkage has not been investigated 
empirically.
4
 A quantitative assessment of the relative importance of fertility and mortality channels is 
needed for at least three reasons. First, from the public policy perspective, knowledge of the main 
transmission channel of inequality across generations would be critical if long run income inequality is to 
be reduced. Second, many developing countries devote a significant amount of public resources to reduce 
fertility among the poor. Such initiatives are motivated by the expectation that lower fertility would boost 
education and economic wellbeing of the target families. The argument completely ignores the inherent 
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Figure 1: Child Mortality Rate versus Secondary School Enrollment 
mortality risk factor. A critical assessment of the role of differential fertility would be pertinent in the 
light of above findings. Finally, empirical evidence suggests a significant impact of child mortality on 
fertility as well as on human capital. This calls into question the reliability of the differential fertility 
estimates and warrants a reexamination of the differential fertility-inequality linkage controlling for the 
effect of differential child mortality. 
 
DATA 
Demographic Variables 
 We use data from the World Fertility Surveys (WFS) and the Demographic and Health Surveys 
(DHS) to compute the fertility and child mortality rates by socioeconomic status of households.
5
 The 
WFS dataset consists of large-scale household sample surveys for 41 participating countries during 1974-
84. The DHS conducted household surveys at periodic intervals (usually 5 years) from 1984 to 2006 in 66 
developing countries.
6
 The final sample consists of 150 observations on 72 countries. 
 In order to compute the measures of differential child mortality (DCM) and differential fertility 
(DF), we focus on the characteristics of the groups at the two extremities of the socioeconomic 
distribution. Since data on income/wages is largely missing, we use educational attainment of women 
(survey respondents) as an indicator of socioeconomic status.
7
 Using the reported „number of children 
dead‟ as a measure of child mortality, DCM is computed as the ratio of child mortality for the poorest 10 
percent, to that of the richest 10 percent.
8
 A potential problem in defining measures based on fractiles of 
educational attainment is that countries may vary substantially in the frequency of observations in each 
educational category.
9
 Hence child mortality is weighted by the relative frequency of educational groups 
in the top and bottom deciles. 
 A similar methodology is used to compute DF, where fertility is measured by the „number of 
children ever born‟ (referred to as DF1 in Table 1 below). In addition, we test for the sensitivity of our 
findings by utilizing an alternative measure of fertility – the „ideal number of children‟ – to compute DF 
(referred to as DF2 in Table 1 below). This alternative measure is chosen in line with recent theory of 
population (Sarkar 2008), wherein measures of mortality and fertility should reflect parental preference 
towards the number of surviving children. While there is no measure of „preferred‟ child mortality, WFS 
and DHS do report the „ideal number of children‟ for each respondent, which effectively captures parental 
fertility preference. 
 
Inequality Measure 
 In measuring income inequality we choose a widely used index, the Gini coefficient, using data 
from the World Income Inequality Database (UNU-WIDER).
10, 11
 We construct two temporally distant 
inequality indices for each country-year observed in the demographic sample for two specific reasons. 
First, to measure persistence effectively, we need to allow sufficient time for inequality to evolve.
12
 Given 
that the lack of sufficiently long data series prevents us from capturing this evolution appropriately, we 
overcome this deficiency by constructing two temporally distant inequality indices. Second, 
contemporaneous inequality affects DCM and DF, which in turn, are likely to require considerable time to 
mould future inequality.  
 The indices of contemporaneous and future inequality for each country-year, denoted by conGINI 
and leadGINI, respectively, are aggregated in the following manner. If the demographic variables (DCM 
and DF) are available for country i in year t, then conGINI is obtained as the Gini index for country i 
averaged over [t, t-5], while leadGINI is computed as the average over [t+1, t+5].  
 
Covariates and Summary Results 
 We control for a vector of covariates, denoted Xit, that are likely to be correlated with income 
inequality, child mortality and fertility. These include GDP per capita (in 1995 U.S. dollars), the 
secondary school enrolment rate in 1970 – a measure of human capital base, a dummy variable for 
African countries, a dummy variable for Latin American countries, and an index of political instability as 
measured by the number of revolutions and coups per year. In addition, given significant recent research 
linking inequality to inflation and redistributive spending, we include inflation rate and the share of 
government expenditure in GDP as explanatory variables.
13
 Annual data for GDP per capita is obtained 
from the World Development Report (World Bank, 2006). Data for the remaining controls are obtained 
from King and Levin (1994).
14
  
Table 1 reports the summary statistics for the demographic variables. In both WFS and DHS 
samples the bottom 10 percent is found to have much higher incidence of child mortality and fertility 
(except for DF2 in WFS sample) than the richest 10 percent. When pooled together, more than 5 times the 
number of children are found to die in the poorest households than in the richest households. The fertility 
differentials are relatively less stark – the poorest 10 percent seem to bear less than twice the number of 
children than the richest 10 percent.  
 
Table 1. Summary Statistics 
Source Observations Variable Mean 
Standard 
Deviation 
Min. Max. 
Demographic data 
WFS 
38 
Differential child mortality 
    (DCM) 
 
4.08 
 
3.48 
 
0.84 
 
16.30 
 
38 
38 
Differential fertility:  
     DF1 
     DF2 
 
1.14 
0.54 
 
0.14 
0.15 
 
0.87 
0.25 
 
1.51 
0.89 
DHS 
112 
Differential child mortality 
    (DCM) 
6.31 6.20 1.02 47.68 
 
112 
112 
Differential fertility:  
     DF1 
     DF2 
 
1.92 
1.46 
 
0.51 
0.50 
 
1.03 
0.70 
 
3.04 
2.68 
Pooled 
150 
Differential child mortality 
    (DCM) 
 
5.75 
 
5.71 
 
0.84 
 
47.68 
 
150 
148 
Differential fertility:  
     DF1 
     DF2 
 
1.72 
1.23 
 
0.56 
0.59 
 
0.87 
0.25 
 
3.04 
2.68 
Note:  DF1 denotes differential fertility calculated using the actual number of children ever born. 
 DF2 denotes differential fertility calculated using ideal number of children. 
 
ECONOMETRIC METHODOLOGY 
 We investigate the relative importance of DCM and DF in explaining the persistence of income 
inequality by estimating 6 equations, each containing a country-specific effect ui, and an idiosyncratic 
error ,i t . Each of the regressions include time dummies to denote three intervals: 1974-1984, 1985-1994, 
and 1995-2003, and the set of covariates Xit, described in the previous section. Since we have multiple 
observations on some countries, the standard errors are adjusted for random effects. If we assume that the 
covariates satisfy the strict exogeneity restrictions 0itit XE , for all X including the ones that are 
cluster-specific, the covariance matrix used for GLS estimation has the random effects structure given by 
iiiui IMJMMJVar
22 ' , where iM is the size of the i
th
 cluster,
iJM is an 1iM vector of ones 
and iIM is the ii MM identity matrix. However, since the strict exogeneity assumption may be invalid 
in our context, we use the variance-covariance estimator that allows for different cluster sizes, 
1
'
1
''
1
' ˆˆ
i
ii
i
iiii
i
ii XXXXXX
, where iˆ is the 1iM vector of pooled OLS residuals for the i
th
 
cluster.
15
 It is important to remember that the test statistics and standard errors are valid if the cluster sizes 
are small relative to the number of clusters, which is not problematic in our case.  
We begin by regressing leadGINI on conGINI in equation (1). The coefficient on conGINI 
denotes the persistence parameter. Since non-linear pathway of income inequality is a common feature in 
the theoretical models of Kremer and Chen (2002) and Sarkar (2008), we include conGINI squared as a 
covariate.  
leadGINIi,t = 1  + 2 conGINIi,t + 3 (conGINIi,t)
2
 + 4 Xi,t + ui + ,i t           (1) 
Next, we examine the role of DCM and DF in the transmission of inequality over time. While leadGINI is 
regressed on DCM in equation (2), conGINI and (conGINI)
2
 are also included as regressors in equation 
(3). This helps us to evaluate if DCM plays a role in explaining the persistence of inequality.  
leadGINIi,t = 1  + 2 DCMi,t + 3 Xi,t + ui + ,i t                (2) 
leadGINIi,t = 1  + 2  conGINIi,t + 3 (conGINIi,t)
2
 + 4 DCMi,t + 5  Xi,t+ ui + ,i t         (3) 
Likewise, the role of DF is examined in equations 4 and 5.  
leadGINIi,t = 1  + 2 DFi,t + 3 Xi,t + ui + ,i t              (4) 
leadGINIi,t = 1  + 2 conGINIi,t + 3 (conGINIi,t)
2
 + 4 DFi,t + 5 Xi,t+ ui + ,i t          (5) 
Finally, to assess their relative importance, we include both DCM and DF as regressors along with 
conGINI and (conGINI)
2
 in equation (6).  
leadGINIi,t= 1 + 2 conGINIi,t+ 3 (conGINIi,t)
2
 + 4 DCMi,t + 5 DFi,t + 6 Xi,t + ui + ,i t        (6) 
Significant coefficients on DCM and DF would imply both mortality and fertility differentials serve as 
channels for the transmission of inequality over time, while a significant coefficient for either would 
support a stronger role played by that variable. 
 The random effects models outlined above fully specify the distribution of the country-specific 
effect. An alternative, the Generalized Estimating Equations (GEE) procedure in Liang and Zeger (1986), 
is based on a quasi-likelihood estimation method that allows for a choice of structures for the correlation 
of outcomes within countries – the „working‟ correlation structure. This distinction is worth analyzing 
when the estimates are sufficiently sensitive to the two procedures, implying that inference based on an 
averaging procedure might make more sense. Hence, each of the above models is re-estimated using GEE 
which relies only on population-averages to specify the marginal distribution. We use an „exchangeable‟ 
working correlation structure where correlation between a pair of observations in the same cluster is 
assumed to be the same for all pairs in each cluster: 
   
kj
kj
leadleadCorr ikij
      
       1
)GINI,GINI(
 
1   ,
1
ˆ where, *
* i
i
i
i kj
ikij nnN
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RESULTS 
Random Effects Model 
 Table 2 presents the regression results for Equations (1) through (6) in columns 1 through 6a, 
respectively. While columns 4a, 5a and 6a report the estimation results using „number of children ever 
born‟ to define fertility (DF1), the corresponding results using the „ideal number of children‟ (DF2) to 
define fertility are reported in columns 4b, 5b and 6b. The positive coefficient (2.211) of conGINI in 
column 1 implies a fair degree of persistence in the dynamics of income inequality. However, the 
persistence parameter effect is statistically significant only at the 10 percent level (p-value = 0.067). The 
possibility of non-linearity in the persistence factor is detected by a negative coefficient on (conGINI)
2
 
(coefficient = -0.019; p-value = 0.093), but it is hardly statistically significant.  Positive and significant 
estimates of the coefficients of DCM (p-value < 0.001) and DF (p-value = 0.007) implies both contribute 
to higher future inequality. However, the alternate definition of DF reported in column 4b yields 
insignificant results. Next, we test the importance of DCM and DF in the transmission of inequality in 
columns (3), (5a), and (5b). If the transmission of inequality occurs primarily through DCM or DF, its 
coefficient should be positive and statistically significant while rendering the coefficient of conGINI to be 
insignificant. We find the coefficients of DCM to be positive and significant in column (3), while the 
point estimate of conGINI falls by almost 0.06 standard deviation points than that in column (1). 
Although the coefficient of DF1 is also positive, it is significant only at the 10 percent level and the 
estimate of conGINI falls by almost 0.04 standard deviation points. Using DF2, the coefficient of 
conGINI falls by almost 0.018 standard deviation points and remains significant while DF2 itself does not 
seem to significantly affect future inequality. 
 The results in column 6a and 6b are crucial for establishing the importance of DCM versus DF as 
conduits for the transmission of inequality. A high sample correlation of 0.71 between the two variables is 
supportive of the positive association between fertility and child mortality found in existing studies. 
Hence if the two variables jointly determine future income inequality, the coefficients of DCM and DF 
Table 2. Regression results by clustered OLS: Dependent variable – leadGINI 
 1 2 3 4a 5a 6a 4b 5b 6b 
Differential Fertility  
(DF1) 
   8.612
*
 
(0.007) 
6.559
*
 
(0.088) 
4.924 
(0.263) 
   
(DF2) 
      5.89 
(0.142) 
4.86 
(0.27) 
3.148 
(0.487) 
Differential Child Mortality 
(DCM) 
 0.439
***
 
(0.000) 
0.334
***
 
(0.001) 
  0.244
**
 
(0.047) 
  0.305
***
 
(0.004) 
Past Inequality 
(conGINI) 
2.211
*
 
(0.067) 
 
1.605 
(0.167) 
 
1.756 
(0.113) 
1.434 
(0.190) 
 
2.021
*
 
(0.072) 
1.548 
(0.162) 
Past Inequality Squared 
-0.019
*
 
(0.093) 
 
-0.014 
(0.198) 
 
-0.015 
(0.149) 
-0.013 
(0.226) 
 
-0.017 
(0.103) 
-0.014 
(0.196) 
GDP per capita 
0.054 
(0.611) 
-0.024 
(0.807) 
0.033 
(0.764) 
-0.712 
(0.452) 
-0.038 
(0.757) 
-0.030 
(0.810) 
-0.034 
(0.745) 
0.002 
(0.98) 
0.004 
(0.975) 
African dummy 
3.896 
(0.422) 
10.892
***
 
(0.002) 
6.614 
(0.174) 
11.117
***
 
(0.002) 
5.840 
(0.223) 
7.311 
(0.132)) 
11.107
***
 
(0.007) 
5.448 
(0.266) 
7.405 
(0.144) 
Latin American dummy 
7.202
**
 
(0.044) 
13.436
***
 
(0.000) 
8.768
***
 
(0.008) 
11.414
***
 
(0.000) 
7.146
**
 
(0.037) 
8.286
***
 
(0.009) 
12.831
***
 
(0.000) 
7.71
**
 
(0.029) 
8.949
***
 
(0.007) 
Revolutions 
and coups 
4.911 
(0.611) 
0.771 
(0.924) 
3.354 
(0.726) 
1.747 
(0.807) 
5.367 
(0.541) 
4.134 
(0.649) 
4.382 
(0.599) 
9.40 
(0.375) 
6.623 
(0.537) 
Secondary enrollment rate 
13.292 
(0.274) 
-0.211 
(0.988) 
10.774 
(0.401) 
4.261 
(0.774) 
13.987 
(0.282) 
12.002 
(0.369) 
1.730 
(0.909) 
14.80 
(0.251) 
12.297 
(0.359) 
Govt. expenditure to GDP ratio 
19.725 
(0.295) 
14.586 
(0.413) 
23.762 
(0.228) 
2.645 
(0.845) 
13.307 
(0.370) 
17.810 
(0.250) 
5.827 
(0.738) 
16.111 
(0.357) 
20.884 
(0.260) 
Inflation rate 
-0.001 
(-0.850) 
-0.001 
(0.891) 
-0.001 
(0.851) 
-0.005 
(0.552) 
-0.007 
(0.489) 
-0.006 
(0.592) 
-0.006 
(0.543) 
-0.011 
(0.410) 
-0.008 
(0.552) 
Dummy for 1985-94 
3.560 
(0.205) 
0.590 
(0.740) 
1.414 
(0.581) 
-5.385
*
 
(0.057) 
-3.245 
(0.421) 
-3.092 
(0.444) 
-3.938 
(0.306) 
-2.002 
(0.641) 
-1.935 
(0.655) 
Dummy for 1994 + 
3.651 
(0.145) 
1.599 
(0.426) 
2.329 
(0.294) 
-6.158
*
 
(0.096) 
-3.455 
(-0.437) 
-2.635 
(0.581) 
-4.246 
(0.397) 
-2.194 
(0.669) 
-1.36 
(0.798) 
Constant 
-28.237 
(0.380) 
31.730
***
 
(0.000) 
-13.99 
(0.654) 
27.505
***
 
(0.000) 
-20.994 
(0.470) 
-12.553 
(0.671) 
32.185
***
 
(0.000) 
-25.989 
(0.383) 
-14.146 
(0.639) 
Number of observations 
(Clusters) 
64 
(31) 
85 
(39) 
64 
(31) 
101 
(47) 
64 
(31) 
64 
(31) 
84 
(39) 
63 
(30) 
63 
(30) 
R
2
 0.52 0.43 0.55 0.44 0.56 0.57 0.39 0.53 0.56 
F-stat 
P-value 
17.74 
0.000 
11.01 
0.000 
16.49 
0.000 
8.48 
0.000 
15.20 
0.000 
12.21 
0.000 
7.13 
0.000 
15.84 
0.000 
13.83 
0.000 
Note: DF1 and DF2 denote differential fertility calculated using the actual number of children ever born and ideal number of children, respectively. 
*
/
**
/
***
 
denotes significance at the 10%, 5% and 1% levels, respectively.
are likely to be overstated in equations (3) and (5), respectively. Including both DCM and DF allows us to 
avoid any potential bias resulting from omitting either variable, as well as enables us to assess their 
relative importance. The coefficient of DCM (in column 6a) remains positive and significant at the 5% 
level, while those of conGINI and DF1 become insignificant. Moreover, including DF1 causes the 
estimate of DCM itself to fall by only 0.015 standard deviation points, while that of DF1 falls by 2.92. 
The role of DCM is further strengthened in column 6b as its coefficient increases to 0.305 (p-value < 
0.01) when fertility is measured by DF2. Thus, our findings strongly support the hypothesis that DCM is 
a stronger channel, vis-à-vis DF, that can explain persistence of inequality. 
 Among the covariates, Xi, the dummy for Latin American nations is always significant at the 5% 
level and above, indicating their propensity to face higher inequality in future compared to the Asian and 
Middle-eastern countries. The African dummy is significant (p-value < 0.01) in all equations that do not 
control for past inequality. This suggests persistence is predominant in those countries, as captured by the 
significant coefficient of the African dummy that becomes insignificant when conGINI is included. 
 
Generalized Estimating Equations Model 
 The results obtained using the GEE method in Table 3 do not alter the main conclusions obtained 
under the random effects model. Nonetheless, they shed light on some interesting new findings. First, the 
estimates of DCM vary by less than 0.001 standard deviations in any equation and continue to play a 
significant role in determining future inequality. The coefficient of conGINI varies between 0.4 to 2.2 
percent standard deviations and is now significant in every equation except for column 3. Thus, while 
DCM remains a stronger channel, vis-à-vis DF, using population-averages to specify random-effects 
indicates the presence of other mechanisms that generate income inequality. These mechanisms are 
outside the scope of the present analysis but offer interesting avenues for future research. 
 Second, although the degree of non-linearity in persistence behavior does not vary much its 
Table 3. Regression results by GEE: Dependent variable – leadGINI 
 1 2 3 4a 5a 6a 4b 5b 6b 
Differential Fertility  
(DF1) 
   5.041
***
 
(0.002) 
4.403
***
 
(0.006) 
2.87 
(0.106) 
   
(DF2) 
      3.070
*
 
(0.052) 
3.428
**
 
(0.034) 
1.749 
(0.303) 
Differential Child Mortality 
(DCM) 
 0.434
***
 
(0.001) 
0.38
***
 
(0.006) 
  0.261
*
 
(0.086) 
  0.32
**
 
(0.033) 
Past Inequality 
(conGINI) 
1.972
**
 
(0.020) 
 
1.364 
(0.97) 
 
1.897
**
 
(0.018) 
1.52
**
 
(0.060) 
 
2.056
**
 
(0.012) 
1.508
*
 
(0.067) 
Past Inequality Squared 
-0.017
**
 
(0.033) 
 
-0.013 
(0.115) 
 
-0.017
**
 
(0.034) 
-0.014
*
 
(0.082) 
 
-0.018
**
 
(0.025) 
-0.014
*
 
(0.087) 
GDP per capita 
0.057 
(0.587) 
-0.033 
(0.703) 
0.034 
(0.738) 
-0.042 
(0.630) 
-0.006 
(0.951) 
-0.001 
(0.993) 
-0.018 
(0.84) 
0.020 
(0.844) 
0.022 
(0.827) 
African dummy 
4.656 
(0.192) 
10.671
***
 
(0.001) 
7.907
**
 
(0.029) 
9.977
***
 
(0.001) 
5.152 
(0.117) 
7.162
**
 
(0.040) 
9.726
***
 
(0.002) 
5.061 
(0.132) 
7.553
**
 
(0.033) 
Latin American dummy 
7.729
**
 
(0.018) 
13.626
***
 
(0.000) 
9.392
***
 
(0.004) 
11.899
***
 
(0.000) 
7.05
**
 
(0.019) 
8.415
***
 
(0.007) 
12.748
***
 
(0.000) 
7.529
**
 
(0.014) 
9.046
***
 
(0.004) 
Revolutions 
and coups 
5.331 
(0.475) 
0.647 
(0.918) 
3.796 
(0.605) 
1.639 
(0.789) 
5.707 
(0.399) 
4.598 
(0.508) 
2.9 
(0.659) 
8.509 
(0.232) 
6.163 
(0.406) 
Secondary enrollment rate 
5.769 
(0.603) 
-1.384 
(0.901) 
7.17 
(0.506) 
6.366 
(0.58) 
15.434 
(0.151) 
13.004 
(0.230) 
2.244 
(0.853) 
15.093 
(0.177) 
12.16 
(0.281) 
Govt. expenditure to GDP ratio 
20.984 
(0.123) 
14.872 
(0.245) 
27.092 
(0.42) 
5.482 
(0.661) 
16.574 
(0.185) 
22.099
*
 
(0.086) 
7.982 
(0.544) 
17.848 
(0.160) 
24.285
*
 
(0.063) 
Inflation rate 
0.000 
(0.990) 
-0.001 
0.931 
-0.001 
(0.932) 
-0.003 
(0.672) 
-0.006 
(0.456) 
-0.005 
(0.584) 
-0.003 
(0.76) 
-0.009 
(0.343) 
-0.006 
(0.564) 
Constant 
-17.95 
(0.385) 
32.806
***
 
(0.000) 
-6.665 
(0.737) 
28.367
***
 
(0.000) 
-24.58 
(0.209) 
-14.793 
(0.456) 
32.726
***
 
(0.000) 
-26.75 
(0.187) 
-13.126 
(0.519) 
Number of observations 
(Clusters) 
64 
(31) 
85 
(39) 
64 
(31) 
85 
(39) 
64 
(31) 
64 
(31) 
84 
(39) 
63 
(30) 
63 
(30) 
Correlation-Coefficient 0.097 0.099 0.145 0.058 0.039 0.091 0.078 0.026 0.104 
Wald (χ2) Stat 
P-value 
50.78 
0.000 
50.96 
0.000 
59.21 
0.000 
53.89 
0.000 
71.62 
0.000 
70.33 
0.000 
42.88 
0.000 
67.16 
0.000 
65.32 
0.000 
Note: DF1 and DF2 denote differential fertility calculated using the actual number of children ever born and ideal number of children, respectively. 
*
/
**
/
***
 
denotes significance at the 10%, 5% and 1% levels, respectively. 
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validity is strongly established according to the results in every but one column. Third, African nations 
could face higher future income inequality for reasons beyond those captured by fertility and mortality 
differences. Finally, government expenditure is found to contribute substantially to higher future income 
inequality among developing countries, although the effect is statistically significant only at 10 percent 
level. The coefficient of government expenditure to GDP ratio is 22.10 in column 6a (p-value = 0.086) 
and 24.29 in column 6b (p-value = 0.063) when random effects are substituted by population-averaged 
marginals. The finding that higher government expenditure accentuates income inequality seems 
counterintuitive, since public spending is typically associated with redistribution of resources. However, 
inefficient public spending may have an opposite effect. For example, subsidized directed credit, and 
protection of vested interests at the expense of the broader population etc., can potentially contribute to 
larger income disparities in developing nations. In fact, history is rife with examples of attempts by many 
Latin American governments to mitigate inequalities by populist policies like massive subsidization 
schemes, unmanageable progressive taxation, and restrictive labor legislation, but achieved mostly the 
opposite effect (see Inter-American Development Bank, 1998).
16
 Given the strong persistence effects 
observed for Latin American countries in our sample, the large economic impact implied by the 
magnitude of the government expenditure coefficient, despite weak statistical significance, likely captures 
the inefficiencies of these economies.  
 
CONCLUDING REMARKS 
 Most theoretical and empirical studies on persistent differences in income exclusively focus on 
disparities in fertility, ignoring the mortality aspect as a plausible explanatory factor. The objective of this 
paper is to fill this lacuna by conducting an empirical investigation that incorporates child mortality 
across socioeconomic groups. In particular, we evaluate the relative importance of differential fertility 
versus differential child mortality in explaining the persistence of income inequality. Our results uncover 
mutually reinforcing feedback effects between differential child mortality and income inequality.  This is 
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consonant with the hypothesis that differential child mortality is an important channel through which 
income inequality in transmitted over time. Furthermore, the results suggest that the differential child 
mortality channel plays a stronger role than the differential fertility channel explored by earlier studies.  
The analysis yields important policy implications. Even though in most developing countries 
fertility among the poor is greater than that of the rich, fertility may not be the most important factor 
restricting the upward economic mobility of the poor. High child and youth mortality constitute 
significant impediments to achieving education and moving up the social ladder. Reduction of child 
mortality, in itself a major developmental goal, should constitute an important pillar of public policy for a 
country trying to eradicate poverty and social inequalities. Public programs aimed at improving access to 
health information, healthcare, investment in health infrastructure etc. may be instrumental in reducing 
income inequality.  
Successful policies to reduce child mortality may sometimes help achieve the competing policy 
objective of fertility reduction. High infant and child mortality environment has been observed to have a 
positive effect on fertility among the poor. First, individuals may exhibit a „hoarding‟ behavior (insurance 
effect) thereby producing enough number of children to achieve an „expected‟ number of survivors. 
Second, individuals may produce more children on volition to replace a dead child (replacement effect). 
A study by Hossain et al. (2007) lends strong credence to both these hypotheses. Reduction in mortality 
combined with a reduction in fertility should improve the health and educational attainment of the 
surviving children attenuating future socioeconomic inequality. In fact, as the results in this paper 
suggest, a strong public health policy initiative may permanently free a society from an „inequality trap‟.  
An important consideration in evaluating the effectiveness of public health policy pertains to its 
permeability across social strata. The benefits offered by public health provisions may not accrue to the 
poor for two reasons. First, mortality-inequality may increase even if average mortality declines as a 
result of technological innovation (Soares, 2007). If the nature of the innovation has a skill-bias – that is if 
the educated have an advantage in using the technologies more effectively to produce health (e.g., 
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immunization), mortality inequality may increase. Adoption of a technology that is incorporated within 
public goods may achieve the desired outcome of reducing mortality inequality irrespective of individual 
actions. Examples of public initiatives, namely, the control of malaria in Ceylon, family health programs 
in Brazil, subsidized public health infrastructure in Costa Rica, Malaysia and Brazil, constitute measures 
in the right direction. Second, access to quality public healthcare may be costly and hence largely not 
appropriated by the poor. Huq and Tasnim (2008) find that the unavailability of qualified healthcare 
providers is a significant contributor to high child and infant mortality among the poor in rural 
Bangladesh. In order to improve health outcomes of children, policy actions aimed at raising both the 
quantity and quality of „universally accessible‟ healthcare should be advocated.  
Finally, our analysis of the relative importance of fertility versus mortality as competing channels 
would help focus and prioritize policy agendas in combating persistent socio-economic inequality. A case 
in point is Mexico‟s Health, Nutrition, and Education program (known by its Spanish acronym 
“PROGRESA”).17 Their policy recommendations met with considerable success and governments in 
developing countries around the world have started adopting similar approaches towards achieving better 
educational outcomes through improved nutritional health of children. The program is predicted to have 
far-reaching consequences in terms of higher productivity as adults as well as substantial impact on 
lifetime earnings (estimated to increase by 2.9 percent) of children in poor households. This, by no means 
suggests that a Progresa-style policy would be panacea for every country beset with poverty and 
economic inequality. While the results of this paper points to a renewed emphasis on child health and 
reduction in child mortality among the poor, the implementation of relevant policies should be country-
specific. A detailed discussion on the implementation is beyond the scope of the present paper. 
 
                                                 
1
 See World Development Report (2006). 
2
  Based on the notion that a tradeoff exists between the number of children and their level of human 
capital, it is argued that higher differential fertility may lead to higher future income inequality. This 
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„quantity-quality tradeoff‟, originally proposed by Becker (1960) and Becker and Lewis (1973) forms the 
cornerstone of modern economic analysis of fertility choice. 
3
 In a seminal paper, Barro and Becker (1988) show that lower child mortality reduces the average fixed 
cost of raising a surviving child. This would raise fertility through the substitution effect and raise the 
quality (schooling, health etc.) of the surviving children through the income effect. If the income effect 
dominates the substitution effect, the unskilled (skilled) with a higher (lower) child mortality would 
reduce (raise) child education. This may explain the empirical findings mentioned above. The unskilled 
parents, facing higher child mortality and therefore a higher child rearing cost, may be motivated to even 
send their children to work instead of school, since the child income reduces rearing cost, while schooling 
adds to it. 
4
 For example, the conclusion that mortality channel is stronger than fertility channel in the transmission 
of intergenerational income inequality is only a theoretical assertion in Sarkar (2008). 
5
 WFS and DHS surveys follow similar methodologies and provide qualitatively comparable information. 
The WFS was conducted jointly by the United States Agency for International Development (USAID) 
and the United Nations Population Fund (UNFPA), with assistance from many national governments. The 
DHS is a follow-up to the WFS conducted mostly in countries that receive assistance from USAID, 
although some countries have participated with funding from the World Bank or UNFPA. 
6
  However, 3 countries in WFS and 7 countries in DHS are excluded due to limited availability of data. 
Access to information requires special permission from the associated institution in these countries. As a 
result, 38 single year observations in the WFS and multiple years on 60 countries in the DHS leaves us 
with 38 and 112 observations, respectively. 
7
  Educational attainment has previously been used to classify socioeconomic status by Kremer and Chen 
(2002) and de La Croix and Doepke (2003). 
8
  We do not use child or infant mortality rate as a measure of child mortality. These rates are measured as 
a number of child or infant deaths as a fraction of number of births, making it hard to isolate mortality and 
fertility effects. For example, if higher child mortality rate raises income inequality, it remains uncertain 
whether it is a result of decline in fertility (with a given number of child deaths), or of increased number 
of child deaths (with a given fertility). 
9
  For instance, some countries may have a large number of respondents with no education while others 
may have relatively fewer respondents with no education than, say, twelve or more years of education. 
10
  The notion of inequality in the theoretical models in Kremer and Chen (2002) as well as Sarkar (2008) 
is based on the rich-poor wage-differential (or wage-gap) such as the ratio of income earned by the top 
10% and the bottom 10% of the distribution. Since the Gini index, a popular inequality measure, is known 
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to be highly correlated with such a ratio, the former serves as a reasonable approximation of wage-
differentials. 
11
 The WIID database provides multiple Gini coefficients for almost every year. The criteria used to 
obtain a unique value of the Gini index for each country-year is available upon request form the authors. 
12
  In Kremer and Chen (2002) and Sarkar (2008) inequality evolves over the length of a generation 
(about 30 years). 
13
  Li and Zhou (2002) and Bulir (2001) find a negative impact of inflation on income distribution. Mello 
and Tiongson (2003) analyze cross-country data to report lower redistributive spending by more unequal 
societies. Boyd (1988), however, finds a mitigating effect of governments spending on inequality only at 
higher levels of development. 
14
 The inflation rate and number of revolutions and coups are averages over the period 1960-89, while the 
share of government expenditure in GDP are averaged over 1974-89. 
15
 For example, the presence of unobservables like corruption and inefficient public practices that cater to special 
interest groups, in the country-specific effect may be correlated with the government spending to GDP ratio. 
16
 Boyd (1988) concludes that government spending will have a negative influence on income inequality 
at high levels of development. 
17
 Progresa is a subsidy program that gives conditional educational grants to only the poorest families in 
rural Mexico. Through randomized experiments aimed to reduce differential schooling rates between the 
poor and wealthy households, the program was effective in increasing enrollment rates and education 
levels of children in poor families. For more information, see Schultz (2001). 
 
 
References 
Barro, R.J. and Becker, G.S. (1988): “A reformulation of the theory of fertility,” Quarterly Journal of 
Economics, 103, pp. 1-26. 
Becker, G.S. (1960): “An economic analysis of fertility,” in Demographic and Economic Change in 
Developing Countries, NBER, Princeton University Press, pp. 209-240. 
Becker, G.S. and Lewis, H.G. (1973): “On the interaction between the quantity and quality of children,” 
Journal of Political Economy, 81, S279-S288. 
Boyd, R.L. (1988): “Government involvement in the economy and the distribution of income: A cross-
 21 
                                                                                                                                                             
national study,” Population Research and Policy Review, 7, pp. 223-238.  
Bulir, A. (2001): “Income inequality: Does inflation matter?,” IMF Staff Papers, 48, pp. 139-159. 
Case, A. and Paxson, C. (2010a): “Causes and consequences of early life health,” NBER Working Paper 
(w 15637). Available at: http://www.nber.org/papers/w15637. 
Case, A. and Paxson C. (2010b): “Long reach of childhood health and circumstances: Evidence from the 
Whitehall II study,” NBER Working Paper (w15640). Available at: http://www.nber.org/papers/w15640.  
Cigno, A. (1998): “Fertility decisions when infant survival is endogenous,” Journal of Population 
Economics, 11, pp. 21-28.  
Dahan, M. and Tsiddon, D. (1998): “Demographic transition, income distribution, and economic growth,” 
Journal of Economic Growth, 3, pp. 29–52. 
de la Croix, D. and Doepke, M. (2003): “Inequality and Growth: Why Differential Fertility Matters,” 
American Economic Review, 93, pp. 1091–1113. 
Flegg, A. (1982): “Inequality of income, illiteracy, and medical care as determinants of infant mortality in 
developing countries,” Population Studies, 36, pp. 441-458. 
Halder A. K. and Kabir, M. (2008): “Child mortality inequalities and linkage with sanitation facilities in 
Bangladesh,” Journal of Health Population and Nutrition, 26, pp. 64-73. 
Hossain, M. B., Phillips, J. F. and Legrand, T. (2007): “The impact of childhood mortality on fertility in 
six rural thanas of Bangladesh,” Demography, 44, pp. 771-784. 
Huq, M. N. and Tasnim, T. (2008): “Maternal education and child care on Bangladesh,” Maternal Child 
Health Journal, 12, pp. 43-51. 
Inter-American Development Bank. (1998/99): “Facing up to inequality in Latin America,” Economic 
and Social Progress in Latin America: Annual Report, Washington D.C. 
Kalemli-Ozcan, S. (2002): “Does mortality decline promote economic growth?,” Journal of Economic 
Growth, 7, pp. 411–439. 
King, R. and Levine, R. (1994): “Capital fundamentalism, economic development, and economic 
 22 
                                                                                                                                                             
growth,” Carnegie-Rochester Conference Series on Public Policy 40, 259-292. 
Kremer, M. and Chen, D. (2002): “Income distribution dynamics with endogenous fertility,” Journal of 
Economic Growth, 7, pp. 227-258. 
Li, H. and Zhou, H.F. (2002): “Inflation, growth, and income distribution: A cross-country study,” Annals 
of Economics and Finance, 3, pp. 85-101. 
Liang, K.Y. and Zeger, S.L. (1986): “Longitudinal data analysis using generalized linear models,” 
Biometrika, 73, pp. 13-22. 
Lorgelly, P. K. and Lindley, J. (2008): “What is the relationship between income inequality and health? 
Evidence from the BHPS,” Health Economics, 17, pp. 249-265.  
Mello, L.D. and Tionsgon, E.R. (2003): “Income inequality and redistributive government spending,” 
IMF Working Paper WP/03/14. 
Morand, O. (1994): “Endogenous fertility, income distribution, and growth,” Journal of Economic 
Growth, 4, pp. 331-349. 
Palloni, A., Milesi, C., White, R. and Turner, A. (2009): “Early childhood health, reproduction of 
economic inequalities and the persistence of health and mortality differentials,” Social Science and 
Medicine, 68, pp. 1574-1582. 
Rogers, G. (1979): “Income and inequality as determinants of mortality: An International Cross Sectional 
Analysis,” Population Studies, 33, pp. 343-352. 
Sarkar, J. (2008): “Mortality, fertility and persistent income inequality,” Southern Economic Journal, 75, 
pp. 332-350. 
Schultz, T.P. (2001): “School subsidies for the poor: Evaluating the Mexican Progresa poverty program” 
(CDP no. 834), Economic Growth Center, Yale University, New Haven, Connecticut.  
Soares, R. (2005): “Mortality reductions, educational attainment, and fertility choice,” American 
Economic Review, 95(3), pp. 580-601. 
Soares, R. (2007): “On the determinants of mortality reductions in the developing world,” Population and 
 23 
                                                                                                                                                             
Development Review, 33, pp. 247-287. 
Tamura, R. (2006): “Human capital and economic development,” Journal of Development Economics 79, 
pp. 26-72. 
UNU-WIDER. (2007). World Income Inequality Database: Version 2.0b. 
Waldmann, R. J. (1992): “Income distribution and infant mortality,” Quarterly Journal of Economics 107, 
pp. 1283-1302. 
Wolpin, K. (1997): “Determinants and consequences of the mortality and health of infants and children,” 
in Handbook of Population and Family Economics, edited by M.R. Rosenzweig and O. Stark, 
Amsterdam, Elsevier Science. 
World Bank. (2006). Equity and Development: World Development Report, New York, United Nations. 
Yamada, T. (1985): “Causal relationship between infant mortality and fertility in developed and less 
developed countries,” Southern Economic Journal 52, pp. 364-370. 
